We report a case of a 63-year-old man referred for lead extraction with the bidirectional rotational Evolution â RL mechanical sheath because of systemic infection. As it was judged a "high-risk" procedure, we opted for a "hybrid," minimally invasive approach consisting in a minithoracotomic access. This technique is a feasible approach, and it might be a potential safer alternative in the most challenging transvenous lead extraction procedures.
| INTRODUCTION
Transvenous lead extraction (TLE) is a challenging procedure and is associated with potential life-threatening complications. 1 Therefore, safety is an essential clinical endpoint when physicians decide to perform TLE, especially in "high-risk" patients.
There is no an universal agreement on the definition of "highrisk" patient. However, there are several established patient and lead characteristics, including age, systemic infection, dwell time, number of extracted leads, use of implantable cardioverter-defibrillator (ICD) leads, use of dual-coil ICD leads, and the presence of passive-fixation mechanisms influencing the outcome of the procedure, the degree of complications and associated mortality. [1] [2] [3] [4] Recently, to avoid traditional open-chest surgical technique, a "hybrid" approach has been proposed for challenging TLE in a small patient series. 5 This approach allows direct visualization of the critical area of potential vascular injury during TLE maneuvers and prompts surgical treatment in case of serious complications.
We report a modified "hybrid" minimally invasive approach for a challenging TLE with the bidirectional rotational Evolution â RL mechanical sheath (Cook Medical, USA) in a high-risk patient with systemic infection.
| CASE REPOR T
We report a case of a 63-year-old man referred for TLE because of systemic infection and refractory heart failure (HF). In November in right atrial appendage (RAA), and a passive-fixation lead in a
branch of the coronary sinus ( Figure 1A ). The patient was also evaluated for left ventricular assist device (LVAD) implantation after TLE and complete resolution of infection.
After a multidisciplinary evaluation, the TLE was judged a "highrisk" procedure considering the severe LV dysfunction, the concomitance of severe chronic obstructive pulmonary disease, the systemic infection, and technical lead parameters. [1] [2] [3] [4] Thus, we agreed that the patient could benefit from a "hybrid" TLE approach avoiding an open-chest surgical technique.
The procedure was performed in a hybrid operating room under general anesthesia, with invasive blood pressure monitoring and using transesophageal echocardiographic guidance. Contrast venography showed important adherences at the left subclavian and superior vena cava. The leads were disconnected and prepared for lead extraction with locking stylets (Liberator, Cook Medical, USA).
Simultaneously, a minithoracotomic access, with a 4 cm incision at the right anterior portion of the 2th intercostal space, was performed by the cardiac surgeon, followed by a pericardial opening with direct visualization of the critical area for potential vascular injury during TLE maneuvers, including the superior vena cava (SVC), the cava-right atrial junction of the right atrium and the RAA (Fig- ure 1B,C,D, Video S1).
After several attempts and adjustments, using a 11Fr Evolution We report a case of a "hybrid" TLE approach with minithoracotomy access. Compared to the technique described by Bontempi et al, 5 we performed a small incision at the right anterior portion of the 2th intercostal space instead of the 4th fourth intercostal space.
We believe that this minimal difference in the approach can allow a better direct visualization of the critical area for potential vascular injury during TLE maneuvers, such as, the SVC the right atrial junction and the RAA without exposing the patient to higher surgical risk and without interfering with electrophysiologist's team due to the proximity of the surgical incision to the pocket site.
The potential advantages of the hybrid technique may be coun- A thoracoscopic access has been also proposed. 5 However, in A potential limitation of the hybrid approach could be the treatment of a brachiocephalic or subclavian vein injury. However, it is rare, and the worst and potentially fatal complication of TLE is the injury of the SVC.
In addition, this is the first report of a hybrid minimally invasive technique for TLE using the bidirectional rotational Evolution â mechanical sheath (Cook Medical, USA). To this regard, it has been recently reported that the new Evolution mechanical sheath is an effective and safe tool for the extraction of chronically implanted leads when advanced techniques are required. 8 Recently, a new tool for lead extraction (Bridge, Spectranetics, Colorado Springs, CO) aims to reduce the lethality of vascular injuries by providing rapid temporary endovascular occlusion of the SVC. 9 However, clinical experience is limited by only few cases and for tears that occur in the RA or RV is unlikely to provide tamponade. Moreover, in case of vascular damage, the surgeon's intervention is necessary in any case.
Although the need to provide direct visualization of the critical area during TLE procedures in higher risk cases are unclear and an optimal approach for this is uncertain, our findings confirmed and 
